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, R9 7 2V, R9 74, R8 1 2, 2 0 0, 2 0 0V, 3 0 0, R2 0 2, O 
X5 0, TT600 (JK±H*7xni?;i/ (80 98) THEIRS tlTfcy 

9 7 6&tfR8 1 1 V£±U*TX-U*?Jb (80 91) ©iSS^r"? it IRS *lT£ *; 

[0 10 3] 

z.tih<D$*vyx.us?ji2 oov, 7xni/>R9 7 2 v&yt&'7 4 fr&om 

[0 10 4] 

#*b<, MAtf, hX/\°-;H 03, HI 0 5, HI 0 8, W120, HI 4 



2 8 
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[0 10 5] 

#c*c. *^0^^i7 >f vat Si^t s„ 

[0 10 6] 

^^©sr^i ~ i 2 ©fa^ i gucia«© 

[0 10 7] 
[0 10 8] 

r M^*B©3i!l^lRj(Z)M*f^S:^SVNjllM{Cnx, ny 

, nzfcbfett, n x < n y < n z & i^ti^M^t'* l J, Mx. 

H Handbook of Liquid Crystals Chapte 
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r XV Biaxial Nematic Liquid Crystals 

±mmm k. is ^ $ n & % © t* & v \ . 

[0 10 9] 

»fci±Mfcl^<2ll«T*&3o ^©Sfftfca 
, #^©*S$|ll£ b£ LfcBf, a/b#+#*£*mtf##T*W££VH\ L- 
<tt, a/b^2$e>tC^^L<tta/b^37?$>So -fib. ^HF-g^tflE©- 

[01103 
[01 11] 

^;i/^>-ffc/KUn:^l/> % rhnt^O-^, /KU^fclf-;K tt[ftjKy*l/7 
fM^07>^a7-^nyin (LB&) fCfc »J^$*lS^ttMS:^ 



3 0 
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[0 112] 

i^©^iHTit m*m. mam. ^m^m. m^m cmm) aw^b 

[0 113] 
[0 114] 

*a,£*k mm. mmfttzzm^zz. twm£i,<. MMitttn i 

[0 115] 
[0 116] 
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[0 117] 
[0 118] 

bfctk maffi&M-rsMttHKii-efiS&Ttfs^iicjiyfT^- » 
*tai©fi«tt:or;~2 o orottirefffctu 4#tc2 oic~i 5 oic©«6H#«F 

[0 119] 
[0 12 0] 

bta^*«7 -r/w*#»#i«c* fctt*»*-e«ffl 3*isri:K:J:*K ^ 
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[0 12 1] 

<m&m i > 

[0 12 2] 
Utl 0] 




HOjC^^^ C ° 2H 

[0 12 3] 

^tKn^i/^i/l/byT 1 ;-^ (a) 11. 83g (2 0mmol) 
bf>M (b) 2. 92g (2 0mmol) CtltT^f^^O. 0 2 g fcj&Dx., 

^©M^*€:«riSK:Ajni 8 otc Kinmistaifib. ®^<v tmmisxzmisfc 

c :fr%»1?JB!#e>, 4fc*Kl2 7 0TC*T?JMBU H«FJCJlffiffi«: 1 0 2 Pa**C 
A©^T-*S:GPCtC iUaiftl/felg*, RW^Sttl 2 5 0 0T'ifeofc o 
[0 12 4] 

<i^rM2> 

[0 12 5] 

3 3 mSE# 2001-3019007 
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lit 1 1 ] 




[0 12 6] 

'Odrt Kn^PS/ hU7S?> (c) 10. 3 5g (2 0mmol) ££Ol/#;i/ 
& (d) 2. 6 4 g (2 Ommo 1) KMitT >^^y 0 . 0 2 g 

£Mif&#*K #*K2 7 0TC*t'#SU ^{cS$ISl0 2Paftlfe 

^JI&GPCJCJ: y«l)tbfe|g^ »W?Itt23 000?*ofe. 
lH-NMRlCfc y«t«l/fe. 
[0 12 7] 
<1^J3> 

[0 12 8] 
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Ut 1 2 ] 




O 

ll 



0(CH2>20C-CH=CH2 



7* U JPi/7-(f) 
O 

CH30C-CH=CHa 

[0 12 9] 

'J^;7- (e) 7. 18g (2 Ommo 1) t.7 & V J (f 
) 10. 7 5 g (12 5mmo 1) &10 0 m 1 =sS=i;i/^>lCAtl> 

>6 0mli:MU iD^M^bfc. ^©MtCAIBN, 1. 16g (7. 2 
5mmo 1) 0fh7tKn77>i^ijlIU 3 B^infg&igS!&L£o fcJ&m 

ffibfco «fttJ««fe»«tL, 1MC£#£„ S^C0^*5:GPClCJ:yM 
^Lfe^, jRWa^Jttt 1 6 8 0 0Tf*ofe. *fefi^<*©«3gttlH-N 
MRlCiU, 7?UM;v- (e) t7^'J^;7- (f) (Z>rL^y hifctt 

**i-F*i4 ott%, 6 o^4%T&sri:£fitigLfc„ 

[0 13 0] 
[0131] 



3 5 
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Ut 1 3 ] 




o 

CH 3 COCH=CH 2 

[0 13 2] 

^^y/l/^yv- (g) 6. 4 6g (2 0mmol) ^ V- 

(h) 4. 3 1g (5 0mmol) I: 1 0 OmlHluM>lCA^ 

>20mlCiiU Z:©Mt:AIBN, 0. 57mg (3. 

5mmol) CD^h^t Kn7^>**«:*flllU 3 l$H;to#IB8tfeUfc. 

ifcbfc„ *rttJ4&&»JftU t##Dfe#fc. fi^ftDCmSGPCICiyil 
j£bfcl§*, 9 50 0t'$ofe. * fcfi-&flc©#3ittt 1 H-N 

MRCJ:»J, ^it^U/i/^/v- (g) fcWKt^-^^v- (h) ©a-*;h 

[0 13 3] 
<*-&«5> 

[0 13 4] 
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lit 1 4 ] 



OH 




OCCHzfeBr 



[0 13 5] 

i/'7-fefjl/t;i/n-^l 0. 0g5:l 0 0mlHlaM>i:Afl, ^h^t: 
KD77>2 0ml. jGgBKAU ?.kl 1. 0 g (8 Ommo 1) , 7;i/3f;W\v 
■4 K^;"?- (i) 16. 0 g (50 mmo 1) fcitJ* 3 B^Hitl^M^ Vt=. a R 

[0 13 6] 

6 > 

[0 13 7] 
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/ 
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Utl 5] 



OH 




(t)Bu 



tf-ju^y -7-(k) 



OH 




CH2CH 2 0-CH=CH2 

(i)C 4 Hg— 0-CH=CH2 

[0 13 8] 

tf-;i/^y -7- (j ) 4. 0 9 g (10 mmo 1 ) , fcf^/l/^y v- (k) 2 
. 53g ( 9 mm o 1 ) , If — J T — ( 1 ) 9 . 5 0 g (95 mm o 1 ) £ 
10 0mlHlaM>lCAn, K£#>^C<fclK Affile L fc^m® SIS: H 
Htfr&ofc. ilTiU*Th7bKn77>6 0iiillc^ilU in^S^Lfeo 
r©^?glCAIBN, 0. 93g (5. 7 mm o 1 ) CDir h ^ t: Fn7 7>M 

7KKn77>^b> Tir h>T*Htfcbfco #fffi#>£2tIfcL, M£-#F£# 
fee M^#F©£^*&GPCKJ:y8lJ£Ufc*g*» ffcWrSH^i&te 2 100 0 
T'feofeo £fc*^#©*ii£tel H-NMRIC£IK tf-^^V- (j) £ If 
(k) tli'^yv- (1) <D^-—v hitte^tti^nz 5fCfi% 
, l 5®a%^t^6 oii%tS5z: ££5tSgbfco 



2001-3019007 
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[0139] 

<fiH?M7> 

[0 14 0] 

Uki 6] 

.N-C=CH-CH=C 

C2H5 h cap 

[0141] 

10 0ml(iDtX777nf:, ^JM^/T- (m) 1. 94 g (10m 
mol) , Ift^^^^l OmlSrMfc^r^A, M^Sf If U ;i/ 1 . 50 g 

(i2mmoi) £v*^)i*)]s2*t$ \?mmzija%.ffi-mmmwLt^ mm 
*mmm&L. ^^i^;^- (m) o®?n7>f K*5:#fe. 4<u 

tfn;i/T^=i-;V (n=2 0 0 0) 1. 3 2g$:l 0 Oml=SnM>lCAtl 
, fb5tKn77>3 Omltlf'Ji?>0. 95g (12mmol) IZ^ML 

GCD^&l H-NMRMI RlCt: *K g^#2 7%©tKU tf :^;l/7;l/:=I- 
;l/-e & Z. H £5£f8 b o 
[0 14 2] 

<m-a-M 8 > 

[0 14 3] 



3 9 
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Utl 7] 




CH=( 



CQzH 



[0 14 4] 

1 0 0ml©tX77Xn(C, AM^^T- (n) 2. 17g (10m 
mo 1) , &lk*?Uy 10 ml Srfltlx.fcilCIS'V Ms#3fif V A/ 1 . 5 0 g 
(1 2mm o 1) ti?^f^AT5 F»»*HD>L*&-l*ra«#Pbfe«, 

fc?n;i/r;i/:3-;b (n = 2 0 0 0) 1. 3 2 g S: 1 0 0m 1 HlnM^CAtl 
% fb^t Kn75>3 Omli:e'Ji?>0. 95g (1 2mmo 1) IZ^MV 

H<Dm&&l H-NMR&tKl RtC<fc»K U&8i1fi2 5%(D^Vif~JVTJU^- 
[0 14 5] 

m-£r# i <z>-&j& 

[0 14 6] 
[ftl 8] 




[0 14 7] 
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•otc B ^m~fWl7^P^;V^-^JV6 0ml £^U>yt*ri/\?^J V- (o) 
13. 34 s (4 0mmol) ICA*U '©^{CBFg- OE 

t 2 0. 06g (0. 4 mmo 1 ) £§s;&[!U 0 1CT? 3 ^r4M# MlS^M 

Lfcj£JJI, iSt^^Ste 6 2 0 0-e&ofc„ £fcMl^fr©«tjg«:l H-NMR 
[0 14 8] 

<m&m i o > (jtge) 

S-£# J 

[0149] 
[ft 1 9 ] 

TP* J J^y-7—{p) 



O OH 




[0150] 

7^>jm;7- (p) 5 o g art? u (q) iog&i/m> 

izmfrhfr2, 2' (2, 2 7 0mg 
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%.V&%g%k, l(¥^l3 50 0 0T^ofc. Z.<Dmi$<b<DMmi*l H-NM 

Ric<k >; y;i/^y v- ( P ) £ 5 8*ji%<&mir$>m&ftT*%>z>?L£.$:mm> 

[0151] 

IC m & £ tV £ =fe © 1? & V ^ „ 
[0 15 2] 

mil 

<tt»l~l 2> 

7ID^>2 0 0 V (B*7xni/;i/ (80 §g) 

(-Slfifffl^l 2 nnu B»WJt«l 0 0 g/U v 

1 on® 

[0 1 5 3] 

[0 15 4] 
[0 1 5 5] 



4 2 



mtE# 2001-3019007 



4#2 000 — 1 56039 



2 . 5 ®igp 



8 



1 5g«gp 



4 7 



5 OMSBP 



[0 15 6] 

K-^l 0 OjttSasic^fbT^Aa^Sr^l IZ^-fgABZiaTLT. 4>^^f 
(Ml'&JkMWfom&m Hi-Mixer, SWJ) Tt^l 
, &i&Lfc 0 #CV^ KJV bWtmmnZmitK 2&^3 3t;, 1 500mmgT*7 

*#2 5%£fc5£T*^£sg38£l±, §[fil55i; 1 2 7 N (13kgf)/mT* 
F3cnfo±fr^MMlsf=. 0 MMLttfru-x h»J7tr- N7 
-f^A?:1 3 0 0mmi(CXU>yhU fcf>^> # -1?*I^:£|hKC 1 . 

0 3 L > n -;i/T*Jiill$ e>^&^T $ 
. i loommdfc^'j^m t ;i/n - ^ h y ytf - h 7 >r i $:# 

£o ?-(D£%(Dt;iU-* h VTIZT-hyj JlA&mmiZl O/tm^&ofc., 
[0 15 7] 

&>mmmizLT&m2~ 1 2$:^^^,, 

[0 15 8] 
[0 15 9] 

^iu?KA©f&iBM^A?:tfffB«^c, i o g.Mmzfrz.fr&.mtmmiz l 
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000—156039 



[0 16 0] 
[0 16 1] 

(»jo«e) 

[0 1 6 2] 

(8san?£F) 

[0 1 6 3] 

gsfln^ a © mmm&ft a & rmmft-mw. urn c # * & « »** k: l t 

[0 1 64] 

T I NUV IN 10 9 

(*an*H) 

^mmA<Dmmm^A^rmm^mm.umK^xr=.^mmmizhx^Mm 

[0 16 5] 

T I NUV IN 10 9 

casing i ) 



4 4 
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[0 16 6] 
(*&&mJ) 

[0 16 7] 

T I NUV IN 3 2 6 

T I NUV IN 3 2 8 

*»*A©StfE«#fl:A€:tffM^<*:J, 1 0«*»fc#AfcJa*B:H«K:l/ 

[0 16 8] 
(**B*L) 

*aD*A^Z)tcrKm^^*AS:BS^v^fcJSil^ttH*K: bT^iD?KL £ffs$gbfc 0 
[0 16 9] 

1 0 0 0 0 m©ir;i/D-Xoi^^;i/7>f Xf>W^A> K 

[0 17 0] 

c : n-;i/^^®65ic^tiTv^^©^^-r^lct>^s 



4 5 
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fro 

[0171] 

Spectrophotometer U-3 2 0 0 ( 0 ;&§g#/?T§g) fc^^ 
-7 A /l/.k©#3fclRJR* / <* h/l/&«Jj£U 5 0 0 nmH 3 8 0 nmlCfcttSj® 
j»£:£#>, J^T©£e>&C^>?##£?Tofc 0 5 0 0 n m(Z)jgj@§P&igV^^ 
tlTfcy, 3 8 0 nm<2^i®^tt{gV^^*lTV^ 0 
[0 17 2] 
( 5 0 0 n m^ji^S) 

a : m&m 9 2 %J£Ul 

B : 9 0 %&> ± 9 2 

c : mmm s 5 %&s± 9 0 %^ 

D : 8 5 
( 3 8 0 n mjgiM) 
A : mi&m 6 %5fcm 

b : mmm 6 %&>± 1 0 %^ 

C : MMm 1 0 %&> ± 2 5 %^ 

d : mmm 2 5 %&>± 

:7>f ;i/Aimi*fc£ASTM-D 1 0 0 3- 5 2lC|£oT, MMM^Jim 
) ttSST-2 6 0 ODA^UISt, J^TOJ^lC^^fctt^fofco 
[0 17 3] 

B:MX0. 2 %J£U: 1 

c:mxi %j^_t 5 %mm 

D:A>fX5 %J£JUt 

JIS-K7128 - 2lC^$tlS^^^^^ ;i/AS.yf>>- h<Z>3l 
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[0 17 4] 

ioooo mi2;i/n-^xx^;i/7>f jv&Zffmvf^ffiv. -74 

[0 17 5] 

(*3fc*a>fBR) 

g$12O/im0!K'J^T^3-;i/7-fM^ ^Ilkg. *^4 k 
g 1 0 0 k glC^L 5 0 1 T' 6 «{CE# b t§M 5:#o fc„ Z. 

<nm% Wknmm K t jv # y > ft&S ^ 0 tWD-xixfJb7>f ;i/Ait)|Sf 

[0 17 6] 

1 5STFTl*7-Mf>fX^l/^LA-l 5 2 9 HM (NECi) ©-fig 
[0 1 7 7] 

:/l/-£2£ilfr^Tfi£, ^©^^>f X^l/-±IC J I S-X- 9 2 0 li^Hf 

^lH*^-7 ; ^^;^^^PM#^cSt5v^T#^$tl^sc 1 (cd-romh 

[0 17 8] 
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[0 17 9] 
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[0 18 0] 
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[0 18 1] 
[0 1 8 2] 

wntmrnyj («»2-i) ©ftns) 

•fe^n-^ni^^^^w^/A (tmi) ®-:£<z>WcSEft]g|hLT*^;i/x^ 

Mf^/^rh>^CM^W (^/<3tf>f ^-«>f^*ar-9 0 7) , 
it^£U (0*ftiS*^^a7-DETX) &«/h*»jBLfc&*f««::*fcr>=i 
-^-layiOOOr pmt'ilU ^^ft^#©^M$:^L^o ^ffi 

9 1 2 OW/cm©WE*«*rS:fflV^T, Il6 0 0mW 

[0 18 3] 



4 9 
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[ft20] 



II 
x 
o 
I 

0=0 
o 



o 




[0 18 4] 



(tt»2-2) 

5 0 ffi$E# 2001-3019007 
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IC L T§«m 2 - 2 L 
[0 18 5] 
(ttf*2-3) 

[0 18 6] 
(tt»2-4) 

T3W2-4 £f£g[Lfc 0 
[0 18 7] 

mm- 5) 

tttt 2 - 4 ©ftria-fe ;b n - x aix-r^i/ 7 a ji A &$tft 5 \zm A fcJBWUi, h& 

CbTtt»2- 5 £#§gLfc 0 
[0 18 8] 
(«»2-6) 

KlLT{8**2--6«:fls§8Lfc. 
[0 1 8 9] 

(MS2-7) 

v***ttflte* (a) zmxmm&{t&# (7) pmhclt 

tt»2-7&«s§SLfc. 
[0 19 0] 

mm 2 - 8 > 

M^2- 7©t5|2^;i / n-xx^-T-;i/7^;bA$:^8lc^fe^li % 
JCLTK»2-8«rf^a8bfe. 
[0 19 1] 

(3*»2-9) 



5 1 
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&n2- 7©|frf2-fe;bn-^n:x^;i/7>r;bA$:OT9 ic^x.fc#*M£. mm 

[0 19 2] 
(tt»2- 1 0) 

^tCLTM^2-l 0&tfs»Lfc o 
[0 19 3] 
(tt»2- 1 1) 

ilCLt^2-l 1 fctfsSSbfc. 
[0 19 4] 

[0 19 5] 
[0 19 6] 
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W& No. 












A 






t^3ty v**S14<fc*4lB (a) 


A 




um-3 


Vtfc&mt&tto (a) 


A 




1**4 2-4 




A 




5**4 2-5 




A 




14*4 2-6 


=ttl14}£ll14<fc^j (>3) 


A 




1**4 2-7 


#tt>£llfl:^ (r) 


A 




1**4 2-8 


tttt&Bttefe (r) 


A 




1**42-9 


#«&ll<fc^5 (r) 


A 




f**42-io 


T-fXaf-f-^ifiSttfk^ (a) 


D 








C 





[0 19 7] 

S£3fef^£&oTv^ BeroiSLti*^<^C-r, iMM?:f-fX 

[0 19 8] 

[5§w©^*] 



ffiffE#2 001-3019 0 0 7 
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mm: 

«^*l»JRttfi^#S:^« : < 3 8 0 nmfCfctf 

&3iB3itf0~ 1 0% N ^WX#0~0. 5T'fe-5 3 t S:fft»frs-fe^/ 

n - ^ 7 >f a„ 

[SIKH] fcL 
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#ff mm<Dm-% mm 2000-156039 

^### 50000651459 

&^ 0 0 9 0 

ffr&B ¥^12^ 5^290 

MB] ¥/£l2^ 5^26H 
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